P = nKT 


yiUJi juu ojMji 


Jj n = — u* 

P V = N K T (8) 

JU 4 jiJ jI^Aaj <Ul \n.*l J) jLajj t4nj«' - J»jl-ii* a j N JJ«J ^^jC. ^jjaj (8) AA^Jfcll 
— 1*1 JaI J ._4j J*all ■’-■'•»• JA~ J*! jaJ f j£.La .1 w"'..l ^jl jU. >.''■■■ I^J .M jlxJI 4 jj£ 

Ijl a i ( *i*j .SjL*J 1 a^J i ^jjjAJl Ljjc- ^ jL*j ujL«1 aIIS jA SjLaII (Ja “j 

1- A . vlAljjaJl Jw» ^ j'^lc. ^ jaaj l$jli 'Ulii-* Jj*» l j-» |_£ ja. - ^l^)3k ^2*1 j Lj^l 

4 —fj£ jl jij.(N c = 6.02 x 10" ) N c ja jIIj *1 jaj il jjjlAjil v_»j* j ijxli 

:jli ^UILj (.i *0 Jjjl' u*j ^lAjj»Ji J* N --ic. ^jk. M jUJi 

M _ N 
M ~N 0 

M 

.'■ N = ™N 0 (9) 

P 

i _jlxjl <0b4 4 _ jiuuj 1 ' ^jk- _' ■ ' 18j ji 

M 

PV = —N 0 KT (10) 

_]- -~l •*■ J . K jLA JL1 JS —iL i N : 1 LdA ,_Ll 'Uf . jlbLj ^-LP ^ *0-L«-aJ'| sAa 

I'Jjl jLajj 'ilxjl -" '■' l '■11 4 '1<~- jl 1-.J J |\ j J Jaj iui b jJaxJ N K. 1 ^ ' j ■ 


R = N 0 K =8.31 J / mol ■ deg 

(11) 

M 

P V = — R T 

uj* V^j 

(12) 




* bj t ■ • j> iaLj aIjLu jii (\‘t = (i) AJ ^jjil j j 1- — 1 <0 j£ ■ ~ 1 '■ ^- Ijlj 

PV = RT (13) 
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dQ 

on 




U 

= 1 : 


JUIT 

x 

1 




(1) JS*i 


<**!•■ -'■ ^jaJLdl J± d\V jL*Jl 4 In..) d J '.t«>l' ^jjfLlj .A—-a^fl I. 1 A .IjC- 

* ii ^ dx 


d W = Fdx 
= PA dx 
= PdV 

_]* ■* ^ ' , _«J J—fl e _j j f' w ' - a ^ j^J Alii ji j , w - ^ * !■ X-iaLc AaLuba A 


( 8 ) 


v 2 

W = | P dV 

V| 


W d Ui.-i jj J j > j * ft 


( 9 ) 


j_jY j-isa ii* »ijiVj jt juii u* v 2 , V] 

• a jl d * j* ^ V > ^j| V| ‘A'ba.a j^xJ ^LlJ ja ! 1 1j -» ■ ■-» J \'y* AijXua ^ja 

P = f(V) jUdi 
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i%4iipu JjVi agnail 


.*. c = 


dQ 


dT 


( 12 ) 


lij t—i& jJj Aij^ Jga il «Laj^Ul 4-ixaS ^jl JjLui^ nlioil ^jJal j 

i .ui Uj dQ s ^ jUJi iJ j a& t IjU ,{ v ; r i ^ j^j) v r i ^ Juj juji jis 

1 _*] j_ ^jjj CuLj uu ajtjiJLi ^Jijaj aje. _jill ajl jiJl ,jL& wuH: 4 ^ ^ t ^c- 

* C V > 
(13) 


c - ■(§), 


A ;<~- j; 1,1 jli ^jL J . ini ■ i^ j dQ a jl ^ r~ir.1 Ijl j 

1 Cp l^J _jua jJ ji LLulj ^ 1 1 fcu' a jl _)aJw 

^ dQ^ 


C* = 


dT 


(14) 


/p 


j[j Jiji Jiu ’y jlill jli (V = const,) jUll jIjj ji j£Jj 

dQ = dU + (PdV = 0) (15) 


4_Laj 


dQ'i 

■• dU^ 

UtJ v " 

UtJ 


dU=C v dT 


(16) 


*" jj* —■" ji *Lal& * iuj *U _jl ^ 'J' N jj; I •*• J - gj A ;»~- j 

dQ = C v dT + PdV (17) 

* ’*1 ia j.i;t ■) dT _j' ■O j 1 ' j»a a ^jJ. xiji - 'w". .■ , j'jtil '-'- i-» il s^jljij 1, ^jl ^1 

. ( ji) dV j^-idlb iaaJ' jjj»j (‘LiiiJ.llI 
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flia.1 jl UiU 4iUJ J L»J jWl C p, C v jUJ JjLjJI 


^jLk*J Jjtjl j j-G 


u=|rt 


Cv=f^ 


dT 


'v 


=! r 


a u 


(18) 


J CijIj Ht ■ ~^y\\ jJC- is JLaJ I d jjl j^-i 1 - jil ^ 1 7) *0 - L m ll Jjjliud 


dQ) r ( dT^ JdV 


VdT^p Cv UtJp +P 




c P =^r + r= 4 r 


dT } p 


(19) 

JjjiJ PV = RT jli-N ibiljs-a ^j-a 

( 20 ) 

{19}^ 

( 21 ) 


J : i a • iu •"'-*■"■ 1 j* jjSl Cp CjJCi -la T -^3 AJS- SJ^ Jill jjj jiUJ'jj 


C p - C v = R 


Y = 


3 Jr 
( 22 ) 

Y j* jS'j C Y t P (jjj 4 , , iH-'l 1 i 1 i J-4Jii 

(23) 


— = 1.66 


(25) 


.laM £ jiH SupliJ CJ jlift Ja-uIaJl!. iaJL-a =>li * 1 ^; 
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" •“ •“ •“ •“ •“ •“ '“b 

V 4 yjji'f ' 1 yi JjiiJl JiuJl i 




■RT(ln VI — lnV2) 


w = RT In 
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(j* sHUjA! OjAS 

v dQ = 0 

/. C v dT + PdV = 0 (37) 



I iL*-! 1 - \ qJ jjj ji£2i Ju-a’jjJlj dT 'vfl * ^ ^ 

v PV = RT 


.*. PdV + VdP = RdT 


JT PdV + VdP 

R 

(38) 

:^37J .jjjjjtil'u 

PdV + VdP n 

C v rav + var +PdV = 0 

L R J 

C v [PdV + VdP] + R PdV = 0 

R = C p - C v Jllj 


C v [PdV + VdP]+(C p -C v ) PdV =0 

,C V VdP + Cp PdV = 0 (39) 

Ji Cy VP aIiUjJ ^* fcl **J 


dP C P dV 

P c v V 


Cp 

v y = — 1 - 

c v 


dP dV „ 

P V 

(40) 

J ■ '■ UU AijJjJ'l JUlSjd 

rdP f dV _ 

IT + W“° 


InP + yin V = const. 


In PV • = const. 



jl* ■ n "iYl jyijll *Uji r-i« ■ s~A j ^aJj J ^ 


PV y = const. 
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V 2 V 2 

W= | dw = f P dv 

Vi Vi 


^Uidxlj ^ JxJil) 

(40 


; jJlIjI c-i-iji jlijl 1 


p= 


Pi v/ 


; 


ib 

PV ■ = const 

A j ju-njl ^A jfLtj ^ jil j 

PV y =PiV/ =p 2 v 2 y = const. 

p k jJLli'l JkiS jUlIl ^ Lai p, _ Pj ■'' 

(40 

Ijlfr (40 ^ jjaj «CjL 


V, 


W = P 1 V 1 y | V _y dv 

Vi 


= PlV y 


7--V+1 


-,V 


-7 + 1 


f '2 


Jv, 


= PV 


1 V 1 


PiV, 


; r _ y+l 


nVi 


7-1 


rV-l 


Vi 
nV, 

V, 


7-1 


W = S 

y-1 


r T y-1 


\y-i 


V, 


vs 


Ji ^ItJL j Pj-Vj = RTj ^ 05^ > 


Jv 2 


jjijll JjS jliil Sjl jst. Tj '— 


3 

II 

JH 


f- 

y-l 

1- 


y-l 


lv 2 J 

i _ 


46) 
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JlijjJ jli 4jjbu» 


jaJI lilli b 


jUUl Ioolu a 


^iC. # Aj ^ jjCas-lc-^'N'N jA PV zz RX V 

^aA^JU AJI^JlI jujI L-l^J V <j3 # lgj|i djUj^^Jl AIx-jolS M >jjUlj 

# Aj3 C^Uj> 11 ^^<Ual^ £>tc.^11 (3 d 

V => (V-b) (1) 

1 113 Axjji (Jjlau b ^jl Cl jIjjI #( ^jlill CIjUj^^JI ^a L-LuA n ^ ^j| 


^.jj 3 ^-*-^ aJL^. # aJ ^-UVl CIjUj^^JI 3^-*-^ Ja*_u*a <jl c _qa 

Ajo^juj (JSjS AjAalj ^Illl A-uj^^JI <_£jill jjjLj Cli^j ^jtj^aJI 4-yji cJ^ <4-31^ <_£j§ AjUj^^. 

# ^UlSi )*■)* jsj ^Jiniijj 

<jl Jli jli *l^.j cSj -LH Uull Jai_jCall Jax_jCall j'G Ail— jCal ^1^ ^JULaII 3^-*-^ tillilj 

^gjajjaJI 3 UJI a31xa ^jla^ aj l^Ua^j # C 1 u 1 j 3 dn^ 3 , / V L * Q 1 jCa^ll jl.v^ll 


P + A (V-b)=RT 


(V-b) V 2 

jjjuj j <_JLa jli tiulji <_ij*j d f b tlul jjII i< _ s ijiaJI jliJI jl (Jli jli <UjljtAj t—a^jau <U.il*-a]l oIia 

. J^V jlc- j* 
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\/ II A j k jqjll J ^lilLa P ^jl y r - VI .l^VI (V) 3JjL*-all (_J*ialilj 


dP RT 2a „ 

—--^ + —7 = ° 

dV (V-b) 2 V 3 

, RT 2a(V - b) 

' (V-b) v 3 

^Ic. (V) ^3 AJAx-a ^y^jxlA\j 

_ 2a(V - b) a 
V 3 V 2 


p = 


a(V - 2b) 
V 3 


( 10 ) 


Jailll ^la>L&It aJ^\jl-a IjjJaxj 1_Aaj( L$ _usallj Ajl^„l]| Jail (j£ IjjJaxj ( ^ ) aJ^Lx-aII 

Ajjuj jlij ^ ^ aJ^LxJI (JjJalilL ^ W \a\\ A^o 3^ A^^aJl A lnVi\l CIjIjjI^I^.1 ^Jc. CJ^^J ^JoIIaII ^ W \a\\^ 


dP _ V 3 a - 3a(V - 2b)V 2 _ 2a(3b - V) 
dV _ y6 “ ^4 


CM JUhj 


f dP ^ 


dV 


=z 0 (jJ^ Ale. 


^v. 


3b - V c = 0 


V c = 3b (V) 

^^>^JI p-v ■v \l 4_aj2 (^g&j 

T c SjljaJI 4 ajJ uL-aJ 

•4_^.^aJl (_5-ic- (Jj-aaj (^) 3Jjl*-all ~V ^aaJIj j_paj^Llllj 

RT _ 2a(V - b) 

(V-b) _ v 3 
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RT 2a(3b - b) 


(3b-b) 27b 3 

RT _ 4ab 
2b 27b 3 


T =■ 

A C 


8a 


( 12 ) 


27Rb 

p jr laLuall 

JaxjJall ^ (jls ^3 \/^ J 

RT a 


(V-b) 

V 2 

, _ RT C 

a 

o 

1 

o< 

1 

& 

V 2 

_ 8a/27b 

a 

2b 

9b 2 


p c = 


27 b" 


t. 
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